In this paper, the existence and nonexistence of nonnegative entire large solutions for the quasilinear elliptic 
Introduction
In this paper, we consider the problem 
We call nonnegative solutions of (1) entire large solutions. In fact, this problem appears in the study of non-Newtonian fluids [1, 2] and non-Newtonian filtration [3, 4] , such problems also arise in the study of the sub-sonic motion of a gas [5] , the electric potential in some bodies [6] , and Riemannian geometry [7] .
Large solutions of the problem ( ) = ( ( )), ,
where  is a bounded domain in ( 1) N R N  have been extensively studied, see [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . A problem with ( ) = u f u e and 2 = N was first considered by Bieberbach [13] denotes the distance from a point x to   . Rademacher [17] , using the idea of Bieberbach, extended the above result to a smooth bounded domain in 3 R . In this case the problem plays an important role, when 2 = N , in the theory of Riemann surfaces of constant negative curvature and in the theory of automorphic functions, and when 3 = N , according to [17] , in the study of the electric potential in a glowing hollow metal body. Lazer and McKenna [6] extended the results for a bounded domain  in 1) The existence, but not uniqueness, of solutions of the problem (3) with f monotone was studied by Keller [18] . For
, the problem (3) is of interest in the study of the sub-sonic motion of a gas when 2 = a (see [15] ) and is related to a problem involving super-diffusion, particularly for 2 < 1  a (see [21, 22] ). Pohozaev [15] proved the existence, but not uniqueness, for the problem (1.2) when
For the case where
, Loewener and Nirenberg [20] C -submanifold and  is replaced by a more general second-order elliptic operator, by Kondrat'ev and Nikishkin [19] . Marcus and Veron [14] proved the uniqueness for
compact and is locally the graph of a continuous function defined on an 1) (  N -dimensional space. In [23] , the authors considered the problem of existence and nonexistence of positive entire large solutions of the semilinear elliptic equation
Recently [24] , which is to extend some of these results to a more general the problem
Quasilinear elliptic problems with boundary blowup
have been studied, see [9, 25, 26] and the references therein. Diaz and Letelier [10] proved the existence and uniqueness of large solutions to the problem (4) both for Recently [27] , which is to extend some results of [28] to the following quasilinear elliptic problem
where 
which is also shown in [30] . In this paper, we will require the above integral to be infinite, that is
which is a very important condition in our main results. Furthermore, motivated by the results of [24] , we also admit the following condition which is opposite to (7) , that is
As far as the authors know, however, there are no results which contain the existence criteria of positive solutions to the problem (1) . In this paper, we prove the existence of the positive large solutions for the problem (1). When 2 = p , the related results have been obtained by A.Lair and A.Mohammed [24] . The main results of the present paper contain extension of the results in [24] and complement of the results in [10, 25, 26] .
The plan of the paper is as follows. In Section 2, for the convenience of the reader we give some basic lemmas that will be used in proving our results. In Section 3 we state and prove the main results. Section 4 contains some consequences of the main theorems, and other results. In Section 5 we present an Appendix where we state and prove three lemmas needed for proofs in previous sections.
Preliminary
In this section, we give some results that we shall use in the rest of the paper. 
. If in addition f is nondecreasing and  satisfies (7), then
. As a consequence of (7) we claim that
. By way of contradiction, let us suppose that
Then  is nondecreasing, and clearly
. Integrating Equation (11) from 0 to r yields
, therefore, v is a non-decreasing function and we can obtain from (12) that
. For this we will use (7) on  . Integrating the equation in (11) we
and as a consequence of (7) we conclude that
Main Theorems
In this section, we will state the first of our main results. Theorem 3.1. Under the following hypotheses
where  is the inverse of  ;
Let f and g satisfy (2). Furthermore, assume that (9) and (10) hold. If p satisfies (7), then (1) admits a solution.
Proof. Let v be an entire radial large solution of
. This is possible by Lemma 2.2, since f satisfies (9) and * p satisfies (7). Thus v is a super-solution of (1). We proceed to construct a sub-solution u of (1) such that v u  on 
where
is the ball of radius n centered at the origin. That such a solution exists is shown in Lemma 5.2 of Appendix. Then we note that each n u is a radial solution and that
Since each n u is radial, it follows that u is radial as well. By a standard argument we can show that u is a solution of the differential equation in (1 
, we can use the inequality
, then we obtain 
q s g u ds dt C m tq t g u t dt
Now, let ) (t  be the inverse of the increasing function defined in (9) . We note that 1 )
, we invoke Lemma 2.1 in [24] 
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Take note of (9) and (10), we invoke the Lebesgue dominated convergence theorem to infer from (14) that 
Therefore, as a consequence of (7) 
In fact
. On the other hand, 0 is a sub-solution of (15), (See [31] , Lemma 3) the assertion follows. 
has a solution( see [29] ). For each positive integer n , let n u be a solution of (16) . Then by Lemma 2.1 it follows that . ),
A standard procedure (for example, see [30] ) can be used to show that
is the desired solution of (3). For the converse, we let n u be a solution of the problem
The existence of such a solution is demonstrated in Lemma 5.3 of Appendix. It easily follows that the sequence } { n u is a non-increasing sequence. Let
A standard argument shows that u is a solution of the quasilinear equation in (17) . Thus we need only show that u is nontrivial and that
. For this we consider the following function
where (18) is finite for all 0 > t . We also notice that
. Note the sequence n v is nondecreasing. Moreover, a simple computation shows that
We can also note that 0 = n v on n   . Let w be a solution of (15) . Thus by Lemma 2.1 we see that w v n  on n  for all n , letting   n , and then 0   we see that
Consequences and Related Results
We can obtain some consequences of the main theorems, and other results that are of independent interest. Theorem 4.1. Let f and g be continuous, nondecreasing functions such that g f  satisfies (9), and Suppose q p  is nontrivial. If there is a solution to
Proof. Let u be a solution of (19) . Let v be a solution of the initial value (11) 
, we see that for some R , we have
and therefore by Lemma 2.1 we find that
. From Equation (11) we find
Dividing ( and recalling that g f  satisfies (9), the claim is proved.
As a consequence of Theorem 3.1 and Theorem 4.1 we also obtain the following corollaries. Corollary 1. Suppose (2) and (9) hold for f . Further, let p satisfy (10) . (3) 
Appendix
In this appendix we state and prove results that have been used in the proofs of the main results of the paper.
We start by proving the existence of a solution to the following Dirichlet problem on a bounded smooth domain 
Then the maximum principle shows that . Thus w is a sub-solution of (21) and v is a super-solution of (21) Finally we state and prove a lemma that was used in the proof of Theorem 3.2.
Lemma 5.3. Let   N R be smooth. Suppose f and g satisfy (2) . If f satisfies (6) and p is c -positive on  , then the problem
